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HM« SJIEKTPMMECKHX >KEjlE3HblX 
AOPOr nOCTOHHHOrO TOKA, coAep)Ka- 
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npeo6pa30BaTe;iH, oamh ncwiioc KOTopux co- 
eAHHCH c RCJibcaMH. a Apyroft Mcpea BUK^iOMa- 

TCAH — C KOllTaKTHOH CeTbW. AOIlOJlMHTeAbHMft 

npoBOA. noABCiueHHWH Hepe3 Mao^HTOpti Ha 
onopax KOiiraKTHoA ccth, oTcacwaaioiUMeTpaHc- 

(})OpMaTOpbl, OAHH KOHeU nepBMMHOli 06M0TKH 
Ka)KAOrO H3 KOTOpUX MCpCS KOHACHCaiOp ITOA- 
KJIiOMeH K KOHTaKTHOMy npOBOAy. a BTOpMMHOii- 

K AononHHTCJibHOMy npoBOAy* npHMCM Apymc 

KOHUbl TOfi H Apyrofi o6mOTOK nOAKJ1IOM«Hfal 

K pejibcy. M nepcMUHKH, cocAuimiotUHe Aonan- 

HMTeJlbHhlH JipOBOAC pCAbCaMH, OTAUHaiOUiaBCn 
TCM, MTO. C UCAbK) nOBUlueHHH HaAOKHOCTM, 

oHa CHa6>KeHa 6noKOM KOMwytauHH, hmcioiuhm 
KonraKT CHrHa,ibHoro p'^-ie KpacHoro orMsi cae- 
To4)opa, BluiiOMeMHUM Mepea AByxno-iiocHMK a 
paapuB nepeMbiMKH. 
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HaoGpOTCHIlO OTHOCMTCH K ':*JCKT(X»i'M;iO- 
)KeHHIO 3,ieKTponoaBH>KHOIO COCTillW. 

Ue.ib H3o6peTeiiH5i — noBhiiiiciiMc ihijoK- 

HOCTH CHCTCMhI. 

Ha MepTe)Ke npiiBCACHa iipMiiiiiiriita.ibiiaH 
cxeMa CHcreMbi. 5 

OlCTCMa 3v1CKTpOCIia6>KeilHfl 3v1CKTp«Me- 

CKHX )Kejic3tiHx AopoT nocTORHiioro TOKa 
coAepwiiT yaaiiOBJieHiifaie ifa rnroBbtx noji- 
craHUHHX npeoOpaaoBarejiH I, "biiMH novifoc 
KOTopux coeAHHeii c pe;ibcaMH 2. a Apyrofi 

Mepe3 BblKJllOMaTeJIH 3 C KOHraKTIIOH CCTblO 4, 

AonanHHTCJibHNH npoBoa 5» noABeuieHHuA Me- 

PC3 H30;iHT0pbi 6 Ha OnopaX 7 KOHTaKTMOH 

ceTH 4, OTcacbiBanmHe TpaHC(t)opMaTopu 8. 
^OAMH j<pHeu ncp BMMH ofi o6motkh Ka M Aoro H 3 
KOTopux Mepe3 KofiAeHcaibp 9. hoAKJiioMeM 15 
K KOHiaKTHOMy npoBOAy. a DTopMmion — k ao- 
nojiHHTe;ibHOMy ripoBOAy 5, npuMCM Apyriic 

KOHUbl TOM H ApyrOH O6MOTCK nOAK;iK)MeHbl 

K pcAbcy 2. M nepcMbiMKM 10. coeAHUHWumc 

AOnOAHHTCJIbHUA HpOOOA 5 c pc^bcaMM 2. Cm^- 
Tewa CHa6}KCMa 6;iokom 1 1 KOMwyrauHH c koh- 

TaKTOM 11.1. IIMeWIUHM KOHTaKT Cliriia;! bllOPO 

pe;ne KpacHoro ontR cBeTO(|)opa 12. BicnioMeii- 
HbiH Mepei AByxno.iioctiHK 13 b paapue nope* 

MfalMKIt 10. 

CMcreMB pa6oTacT c/iOAyioiuHM oGpaaoM. 25 

ripH OTCyTCTBHM 3AeKTponOABHWHOrO CO- 

craBa 14 (a. n. c.) Ha MeMnoAcraHUHOHiiofi 
30He B peAcAifUx uiKaifiax 15 ee CBeTOc}iopoB 12 
B CHrHajibHOM 6jiOKe tG . peAC. )KejiToro oriin 
H pcjTC 3C.iei!oro oniH B036y>KAeHbi h pasMUKaio- 

lUHMH KOIITaKTaMII 17 II 18 pCAC WCATOrO OrMR 3Q 

pa30MKHyTbi UC11H nHTBHHSijiaMnbi 19Kpaciioro 
orHfl H ueriH iiMTaiiHn KaryuieK Cjiokb II kom- 
MyrauHH c koht3Ktom U.L IlpH 3tom iia bccx 

CBeTO(t>OpaX 12 3T0A Me)KnOACTaHUHOHHOH 30HbI 

ropHTpaspeiuaiomHH oroiib (wcjiTbiH. sejieHbiH) 
H uenH Bcex ce nepeMbiMeK 10 paaoMKiiyru 3a- 33 
MUKaiouiHMit KoiiraKTaMM 6.noKa II kommv- 

TBUHH. 

rio KoiiraKTHOft ccTH 4 30Ubi npoTCKaer tok 

rapMOHHK, 06>XM0B.1C1IIIUH pa3H0CTbK> HX iia- 

•npflWeHHH iia cMe>K'Hbix "iidacTaiiminx 3011U. 
PasHOCTL sianpn»<eiti!ri co3AaeTC<» ?f* «'MrT 40 
paaHUH HarpyjKH iia aoiiax, €Me>Ki4Ux c pac- 

CMaTpltBaCMOH 3Oit0H. FIo AOIKKlHIlTC.lbHOMY 

npoBo.iy 5 iiporeKacT tok noA achctbmcm pa3- 

IIOCTH HaiipH>Kei(llH RTOpHMIlUX 06M(»T0K OT- 

cactSaa 1011111 X TpaiiCi|>opMaTopoB S cmokhun 
noACTatimiM. 3th 06a TOKa hmciot paniivH) iio.ih- 

MHIiy It liaX0,lHTCH 11 flp0TllB0(|)a3C. TaKHM 

o6pa30M o6ccneMiiBaeTCW KOMnciicauMn MCiiiaK)- 
mcro QJiiniiiMn thtobom ccth. 

ripu noHfviciitKi iia MOKnoacTaimMotniou 
30iie 3. II. c. 14 11 uoc.icAyiomeM ero nepOMCuic- 

HHd TOK riipWOilMK. RpOTCKaiOUUIH 110 KOMTiJKT- 
HOM CCTV! 4. MCH«OT Be.lHMHHV H Hail paiKIOIIHe. 
TBK KBK 3aMWK3CTCH MCpC3 3. H. C. 14. fliMH 

noHBHiiiiiHHCH Ha Me:«no.iCTaHUtioiitiiiii :unir 
3. II. c. II :i;ii!HMacT oa«h ee 6.iok VMaoroK 
nyrii. to h lUKatf^y l-"> CBCTiMf.jpa r>,orpa>KAaK)- 
luere; ^tdt r>.i(iK VMacTOK. po.io i-Kivnom onoi 
h po.li* liciciior:) oriiii ofii'CTOMOMu. Ilpn *roM 
pa;i.MiiiK;iKiiitMi' hiiiii;iKri>i 17 h \s piMi' >kim 



lorn oiHH iKiMKMyru m noAJifOT HanpHmcHHC 
M.'i .laMiiy 19 Kpiu'Moro oriiH cneTO(j)opa 12 h na 

KilTYHIKV O.IOKa 1 I K0MM>TaHHH. Ha 3TO.M CBC- 
TO(})OpC 12 ropUT KpaCHUM OrOHb H KOHiaKT 

It.l 6.ioKa 11 KOM.viyTaumi aaMUKaoT uenb 
ncpcMWMKM 10. HaxoAfliueMCH OKOJio 3Toro cae- 
TO(})opa 12. 

Eciii 3. n. c. c iioeaAOM aaKMMaei ABa 
6;ioKa ~ yMacTKa, to b mna^ax 15 CBeTO(|>opoB 
12, orpamABiouiMx 3tH ysacTKH nyrif. pe;ie 
>Ke;iToro ornw ii pe^e aejieHoro orHH o6ecTo* 
weiibi I! tiepea pasMUKaiomHe 1/ h 18 KOKraiCTbi 
pejie }Kc;iToro ornn noAaercn HanpnMceHHe 
Ha jiaMnhi 19 KpacHoro oniH o6ohx CBeTO(t>o- 

POB 12 H Ha KaT>'UtKII KOMMyraUHOHHblX AByx- 

iiOviiocHHKoa 13 ncpeMhiMCK 10 y 3thx cbcto- 
c})opoB: B pesyvibTaTe 3Toro hb AByx cBCTO(j)o-- 
pax ropHT KpacHUH oroHb h uenH pacnojioxceH- 
Hux B03Ae 3THX CBeTO({)opoB 12 nepeMbiMeK 10 
saMKiiyTw. 

BcicACTBHc aaMfaiKaHHR . ueneH nepeMu- 

MCK 10 TOK B AOnOJIHHTCVlbHOM HpOBOAC 5 MeHH- 

OT BC.iHMHny. H iianpaBjiCHHe h chobb paaeH 
110 Bc/iHMHiie H npoTHBonoiOHccii no ()>a3e TOKy 
rapMOHMK KOHTaKTHOH ceTH, MCM odecncMHBa- 
eTCH KOMneHcauHR npH hb/ihmhh 3. n. c. 14 na* 

Me>KnOACTailUMOHI{OH 30He. 

B TaKOM COCTORMHH CHCTCMa dJlCKTpOCHaC- ' 
WeHHR HaxOAHTCR B TeMCHIte BpCMeHH, ItOKa 

3. n. c. 14 nepcMeiuaercR. b npeAeJiax oahux 
H Tex we Cjiokob— yMacTKOB nyrH. 

npH hepexoAC a. n. c. 14 c OAHoro 6AOKa-— 
yMacTKB Ha ApyroH npoMcxoART oieAyioiuue 
HjMeHCHMR. B uiKa(|)y l6cBeTo4>opa 12, orpa}K- 
Aaioiuero iiepBUH 6aok— yMacTOK, cnaMaAa 
cpa6aTUBaeT pcAe >KejiToro othr. aaxeM no 
Mcpe yABAeHHH 3. n. c. 14 cpa6aTbiBaeT peAe 
3e.ieHoro or nr. flpH cpa6aTbiBaHHH peAe )KeA- 
Toro orHR cHHMaeTCR HanpRweHHR c AaMnbi 19 
KpacHoro OPHR H OHa noTyxaer h noAaercR hb- 
npR}KeHHe Ha jiaMny 20 ')KeAToro orHR h ona 
3aropaeTCR. flpH cpa6aTbiBaHHM p^.ie aejienoro 
01 HR c -lawnbi 20 we.iToro ophr HanpR>KeHHe 
CHHMaeTCR H iiocTynacT na ABMny 21 se.ieHoro 
oniJi, .lavna 20 noTyxaeT. jiaMna 21 saropaeTCR. 
Hoc.'ie cpa6aTUBaHHR pe,ie )KeAToro ofhr chm- 
NiacTCR HanpR>KeHHe c KaTyuiKH 6vioKa 11 kom- 
MYiauHH H cro KOiiTBKT 11. 1 pa3pbiBaeT uenb 

nopCMWMKH 10. KOTOpBR ycTaHOB-ieHB B03»ie 

iiepHorocBeTOiJiupa 12, na KOTopoM saropaeTCR 

>KC.lTlilH OrOHl*. 

B iHKa(})y cBCTO(J)0pa, orpa^Aaioiucro bto- 

poll 6.10K — VMaCTOK n>TH. Ha KOTOpblH Bbie3)Ka' 

eT 3. 11. c. 14, oTiiaAaeT pe.ie >KenToro orHR, 
h;ui OTnaaaK>T penc >KeAToro oniR h pe-ie seae- 
HoroorHH. B iiepoo.M c.iyMae cHHMaeTCR HanpR* 
>KLMiHe c ;iaMiibi 20 )KeAToro orHR. bo BTopoM — 
c JiaMiiu 21 3encHoro ophr: Ha .laNiny 19 Kpac- ' 
Horo orHH no.iaoTCH MaitpR>KCHMe, ona laropa- 

iMCH M OAllt>HpC\tOHMO CpaGaTblBaCT 6.10K II 
KOMMVTaUHIt H 3aMUKaCT KOHTdKTO.M 11.1 UCHb 

n»;pcMUMKH 10. pacitaio;KeHHOM okoao caeTO- 
tJ>opa, Ha KOTopoM .laropaercn KpacHbiA oroub. 
W piMy.ii>i:iro iTMx iiepeK.noMeniiri b ueiiHX 

tU^pt^MUMOK tMU\*IU'MHHai*Tt*Vl ll.iMOlUMlHO HlVUIMH- 
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..^....ni9 1 CTilMllMOIIHOH 30IIW TOK riipMOHIIK KOHTaKTIHIH 

„w „ 4-"" TOKa \ tok aonaiH«Te.i...m'ro .,p.MK,.aa 5 pa»HM 

npoHCXoflHjUHM "^P^^ft'^aX^ TOKOB KOMncHc..pyK)T Apyr Apyra h b uen«x 

5. n. c 14 no 5 cBfl3.i iiOMCxa or KoiixaKTiioH rcrii hc bo3mh.. 
TaKMM o6pa30M. npH abhmchhh 3. n. c. ii h 
pacnoJio>KeHMH ero b Jiio6oa tomkc mokhoa- 



KacT. 



CwraBHTe.ib B. KoserKOB 
BHHUnH rocyMpcTBCHHoro KOMrtTCta CCCP 

no flWaM M3o6pOTCllMH H O'KpUTMft 
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(54) (57) DIRECT CURRENT POWER SUPPLY SYSTEM FOR ELECTRIC 
RAILROADS, including converters installed on traction substations, where one pole of 
the converters is connected to the rails and the other one, through the switches, is 
connected to the contact circuit, an additional wire suspended through the insulators on 
the supports of the contact circuit, outgoing transformers, one end of the primary coil of 
each of which is connected to the contact wire throu^ a condenser and one end of the 
secondary coil is connected to an additional wire, while the other ends of both coils are 
connected to the rail, and jumpers connecting the additional wire to the rails, which is 
characterized by the fact that, for the purpose of increased reliability, the system is 
equipped with a commutation unit which has a contact with the signal relay of the traffic 
red light switched on through the dipole into the breaker of the jumper. 

[lower right margin] (19) SU (1 1) 1 158400 A 
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The invention belongs to the field of power supply for the electrical rolling stock. 
The purpose of the invention is to increase the reliability of the system. 
The drawing represents the schematic of the system. 

The direct current power supply system for electric raikoads contains converters, 1, 
installed on tractions substations, where one pole of the converters is connected to the 
rails, 2, and the other one is connected to the contact circuit, 4, through the switches, 3, 
an additional wire, 5, suspended through the insulators, 6, on the supports, 7, of the 
contact circuit, 4, outgoing transformers, 8, transformers one end of the primary coil of 
each of which is connected to the contact wire through a condenser, 9, and one end of the 
secondary coil is connected to the additional wire, 5, while the other ends of both coils 
are connected to the rail, 2, and jumpers, 10, connecting the additional wire, 5, to the 
rails, 2. The system is equipped with a unit, 11, of commutation with the contact 11.1, 
which has a contact with the signal relay of the traffic red light, 12, switched on through 
the dipole, 13, into the breaker of the jumper, 10. 

The system functions in the following maimer. 

When there is no electric rolling stock, 14, at the inter-substation zone, in the relay boxes, 
15, of its traffic lights, 12, in the signal unit, 16, the yellow hght relay and the green light 
relay are energized and, by break contacts, 17 and 1 8, of the yellow light relay, the supply 
circuits of the red light lamp, and the supply circuits of the coils of the unit, 1 1, of 
commutation with the contact 1 1 .1 are opened. Under theses circumstances, all traffic 
Ughts, 12, of this inter-substation zone, bum with a go-ahead light (yellow, green) and the 
circuits of all jumpers, 1 0, are open by the closing contacts of the commutation unit, 1 1 . 

Harmonic current runs through the contact circuit, 4, of the zone, which is caused by the 
difference in the voltage of the borderline substations of the zone. The difference in 
voltage is created as a result of the different load of the zones bordering on the zone 
under discussion. Under the influence of the difference in the voltages of the secondary 
coils of the outgoing transformers, 8, of the borderline substations, current runs through 
the additional wire, 5. These two currents have the same value and are in opposite phase. 
In this manner, the disturbing effect of the traction system is compensated for. 

When an electric rolling stock appears in the inter-substation zone, 14, subsequent to its 
movement, the harmonic current running through the contact circuit, 4, changes its value 
and direction because it is closed through the electric rolling stock, 14. If the electric 
rolling stock, 14, appearing in the inter-substation zone takes one block - section of the 
road, in box, 15, of the traffic light, 12, guarding this block - section, the yellow light 
relay and ttie green light relay are de-energized. Then the opening contacts, 17 and 18, of 
the yellow light relay are closed and feed voltage to the lamp, 19, of the red light of the 
traffic light, 12, and to the coil of the commutation unit, 11. This traffic hght, 12, turns 
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red and the contact, 11.1 of the conunutation unit, 11, closes the circuit of the jumper, 10, 
located around the traffic light, 12. 

If the electric rolling stock with the train takes two blocks - sections, in the boxes, 1 5, of 
the traffic lights, 12, guarding these sections of the road, the yellow light relay and the 
green light relay are de-energized and, through the opening contacts, 17 and 18, of the 
yellow light relay voltage is fed to the lamps, 19, of the read lights of both traffic lights, 
12, and to the coils of the commutation dipoles, 13, of the jumpers, 10, of these traffic 
li^ts. As a result, the red light on both traffic Ughts is on and the circuits located around 
these traffic lights, 12, of the jumpers, 10, are closed. 

As a result of the closing of the circuits of the jumpers, 10, the current in the additional 
wire, 5, changes its value and direction and is, again, equal in value and opposite in phase 
to the harmonic current of the contact circuit, which compensates for the presence of an 
electric rolhng stock, 14, in the inter-substation zone. 

The system of power supply is in this condition for some time while the electric rolling 
stock, 14, is moving within the same blocks - sections of the road. 

During the transition of the electric rolling stock, 14, from one block - section of the road 
to another, the following changes take place. In the box, 16, of the traffic light, 12, 
guarding the first block - section, the yellow light relay is triggered first after which, as 
the electric rolling stock, 14, moves away, the green light relay is triggered. When the 
yellow light relay is triggered, the voltage from lamp, 19, of the red light is removed and 
it is extinguished while voltage is fed to lamp, 20, of the yellow light and it turns on. As 
the green light relay is triggered, the voltage is released from lamp 20, of the yellow light, 
and is fed to the green light lamp 21 , lamp 20 is extinguished and lamp 21 is turned on. 
After the yellow light relay is triggered, the voltage is released from the coils of the 
commutation unit, 11, and its contact, 11.1, breaks the circuit of the jumper, 10, which is 
located around the first traffic light, 12, where the yellow Ughts turns on. 

In the box of the traffic light guarding the second block - section of the road which the 
electric rolling stock, 14, is entering, the yellow Ught relay is tripped or both the yellow 
light and the green light relays are tripped. In the first case, the voltage is released from 
the yellow light lamp, 20, while in the second case the voltage is released from the green 
light lamp, 21. Voltage is fed to the red light lamp, 19, it turns itself on while the 
commutation unit, 1 1 , is triggered and closes by the contact, 1 1 . 1 , the circuit of the 
jumper, 10, located near the traffic light, which turns red. 

These shifts in the circuits of the jumpers ensure changes in the value and phase of the 
current of the additional wire, 5, that correspond to the changes in the value and phase of 
the harmonic current in the contact circuit, 4, which take place as a result of the 
movement of the electric rolling stock, 14, through the inter-substation zone. In this 
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manner, while the electric rolling stock, 14, is moving and when it is located at any point 
in the inter-substation zone, the harmonic current of the contact circuit, 4, and the current 
of the additional wire, 5, are equal in value and opposite in phase, as a result of which, 
the magnetic fields of both ciurents compensate each other and no disturbance occurs in 
the connection circuits from the contact circuit. 
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